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(57) ABSTRACT

A first printhead that prints on one side of the paper, a second
printhead that prints on the other side of the paper, and a cutter
are disposed to the paper conveyance path with a specific gap
therebetween approaching the paper exit for the paper, and a
conveyance umt that conveys the paper through the convey-
ance path i a device that prints duplex receipts. Based on
reception of a transaction end statement, the printer prints part
of the transaction information by the first printhead; prints the
remaining part of the transaction information by the second
printhead; prints store information, the length of which fits
between the cutter and the first printhead, by the first print-
head after printing the transaction information; and then cuts
the paper by the cutter at a position between the area where
the transaction information was printed and the area where
the store information was printed.

8 Claims, 6 Drawing Sheets
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DOUBLE-SIDED RECEIPT PRINTING
METHOD AND DOUBLE-SIDED RECEIPT
PRINTER

Priority 1s claimed under 35 U.S.C. §120 to U.S. patent
application Ser. No. 13/461,861 and under 35 U.S.C. §119 to

Japanese Application No. 2011-102757 filed on May 2, 2011,
which are hereby incorporated by reference in entirety.

BACKGROUND

1. Technical Field

The present invention relates to a double-sided receipt
printing method and a double-sided receipt printer that pro-
duce receipts by printing on both sides of the receipt paper
using two printheads disposed with a gap therebetween in the
paper conveyance direction and then cutting the paper after
printing 1s completed. More specifically, the invention relates
to a double-sided receipt printing method and double-sided
receipt printer that can reduce paper wasted by white space
tformed at the leading end of the receipt without needing to
reverse the paper in the conveyance direction.

2. Related Art

Printers for producing receipts are commonly used in
supermarkets and other retail stores. These printers include
duplex printers that can print on both sides of the paper 1n
order to use paper more eificiently.

Japanese Unexamined Patent Appl. Pub. JP-A-2007-
320188 teaches technology enabling a duplex printer to split
the print data between the front and back sides of the paper for
fast printing.

Japanese Unexamined Patent Appl. Pub. JP-A-2009-
123028 teaches technology for shortening the length of the
receipt by dividing the transaction information printed on the
receipt between both sides of the paper and printing to areas
other than where the store information 1s printed.

The cutter for cutting the paper after printing, a first print-
head that prints on one side of the paper, and a second print-
head that prints on the other side of the paper are disposed in
this order with a specific gap therebetween from the down-
stream end of the paper conveyance direction 1n the duplex
printers described above. As a result, the cutter and the
upstream side printhead are physically separated a specific
distance, and white space equal to this distance 1s formed at
the leading end of the receipt on the side printed by the

upstream side printhead after the paper 1s cut unless some
special action 1s taken.

The paper could be reversed 1n the paper feed direction and
moved to a specific position before printing starts to reduce
this paper waste, but this method requires time to move the
paper and some mechanical means of preventing paper jams,
and thus has problems.

A JP-A-2007-320188 1s silent about solving this problem.
JP-A-2009-123028 describes the white space created by the
distance between the two printheads, but does not address
white space created by the distance between the cutter and the
printheads.

SUMMARY

A double-sided receipt printing method according to the
present mvention 1s a double-sided receipt printing method
that produces receipts by printing on both sides of paper using,
two printheads disposed with a specific gap therebetween in
the paper conveyance direction, and then cutting the paper
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2

alter printing, and can reduce paper wasted by white space at
the leading end of the receipt without conveying the paper in
reverse.

One aspect of the invention 1s a double-sided receipt print-
ing method for a device that prints transaction information
and store information for each transaction on paper, and pro-
duces a receipt using both sides of the paper, wherein: the
device has a first printhead that prints on one side of the paper,
a second printhead that prints on the other side of the paper,
and a cutter disposed to the paper conveyance path with a
specific gap therebetween approaching a paper exit for the
paper, and a conveyance unit that conveys the paper through
the conveyance path; and the printing method includes steps
of: starting conveyance of the paper by the conveyance unit,
printing part of the transaction information by the first print-
head, and printing the remaining part of the transaction infor-
mation by the second printhead, based on reception of a
transaction end statement; printing the store information, the

length of which 1n the paper conveyance direction 1s a length
that fits between the cutter and the first printhead, by the first
printhead after printing the transaction information; and stop-
ping conveyance by the conveyance unit after printing the
store information, and cutting the paper by the cutter at a
position between the area where the transaction information
was printed and the area where the store information was
printed.

A double-sided receipt printing method according to
another aspect of the invention preferably also has a step of
dividing the transaction information for each transaction into
transaction information printed by the first printhead and the
second printhead before printing the transaction information.

Further preferably, the transaction mformation for each
transaction 1s divided so that the length of the transaction
information printed by the second printhead 1s greater than
the length of the transaction information printed by the first
printhead by an amount equal to the distance between the first
printhead and second printhead.

Yet further preferably, the length of the store information 1s
shorter than the distance between the cutter and the first
printhead.

Another aspect of the invention 1s a double-sided receipt
printer that prints transaction information and store informa-
tion for each transaction on paper, and produces a receipt
using both sides of the paper, wherein the printer has: a first
printhead that prints on one side of the paper, a second print-
head that prints on the other side of the paper, and a cutter
disposed to the paper conveyance path with a specific gap
therebetween approaching a paper exit for the paper, and a
conveyance unit that conveys the paper through the convey-
ance path; and starts conveyance of the paper by the convey-
ance unt, prints the transaction information by the first print-
head, and prints the store information by the second
printhead, based on reception of a transaction end statement;
prints the store information, the length of which in the paper
conveyance direction 1s a length that fits between the cutter
and the first printhead, by the first printhead after printing the
transaction information; and stops conveyance by the convey-
ance umt after printing the store information, and cuts the
paper by the cutter at a position between the area where the
transaction information was printed and the area where the
store information was printed.

A double-sided receipt printer according to another aspect
of the invention preferably also has a data allocation unit that
divides the transaction information for each transaction into
transaction information printed by the first printhead and the
second printhead betfore printing the transaction information.
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Further preferably, the data allocation unit divides the
transaction information for each transaction so that the length
ol the transaction information printed by the second printhead
1s greater than the length of the transaction information
printed by the first printhead by an amount equal to the dis-
tance between the second printhead and first printhead.

Other objects and attainments together with a fuller under-
standing of the invention will become apparent and appreci-

ated by referring to the following description and claims
taken 1n conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing the configuration of a
double-sided receipt printer according to a preferred embodi-
ment of the imvention.

FI1G. 2 describes receipt printing 1n the printer.

FIG. 3 shows an example of a receipt produced by the
printer.

FI1G. 4 1s a flow chart of a receipt printing process.

FIG. 5 1s a flow chart of a print data conversion process.

FIG. 6 1s a flow chart of a stamp data conversion process.

DESCRIPTION OF EMBODIMENTS

A preferred embodiment of the present invention 1s
described below with reference to the accompanying figures.
The scope of the invention 1s not limited to this embodiment.
Note also that 1dentical or like parts are identified by the same
reference numerals or markings in the figures and following
description.

Double-Sided Receipt Printer

A double-sided receipt printer (duplex printer) according
to this embodiment of the invention 1s described below with
retference to FIG. 1 and FIG. 2. FIG. 1 1s a block diagram
showing the configuration of a double-sided receipt printer
according to a preferred embodiment of the invention. FIG. 2
describes receipt printing by the printer 3.

The printer 3 shown 1n FIG. 1 1s an example of a double-
sided receipt printer according to this embodiment of the
invention. This printer 3 reduces white space on the paper due
to the distance between the paper cutter and printhead by
continuing printing to print store information, such as the
store logo that 1s printed at the leading end of each receipt, for
the nextreceipt after printing transaction information with the
printhead located on the upstream side in the conveyance
direction of the paper.

As shown 1n FIG. 1, a printer 3 according to this embodi-
ment of the invention 1s installed 1n a retail store, for example,
as part of a POS system, and prints receipts as requested by a
POS terminal 2 that functions as a cash register terminal. The
POS server 1 1s a computer system to which plural POS
terminals 2 are connected, although only one 1s shown 1n FIG.
1, and runs processes for managing the POS terminals 2 and
collecting and managing data acquired from the POS termi-
nals 2.

A POS terminal 2 1s 1nstalled at each checkout counter 1n
the store, and mcludes a computer terminal, keyboard, bar-
code reader, and display, for example. A POS application that
executes various processes, and a printer 3 driver are also
installed 1n each POS terminal 2, and used to process data. To
output a receipt, print data (a print job) for a receipt 1s sent
from the POS terminal 2 to the printer 3. Note that this print
data 1s expressed by specific printer control commands.

The printer 3 1s a printer connected to the POS terminal 2
for printing receipts, and 1s located beside the POS terminal 2.
The printer 3 1n this embodiment 1s a duplex thermal printer
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having line heads. The printer 3 has the parts shown 1n FIG. 1,
and the recerve bufler 31 1s a data storage unit rendered by
RAM for temporarily storing print data (simply “commands™
below) sent from the POS terminal 2.

The command interpreter 32 sequentially interprets the
commands received in the receive buller 31, and outputs
commands to other parts based on the results of interpreting
the commands.

The character generator 34 1s a part that generates 1mages
of the characters to be printed as instructed by the command
interpreter 32. More specifically, the character generator 34
stores character fonts, and outputs font data corresponding to
the character codes specified by the command interpreter 32.

The barcode generator 35 1s apart that generates barcode
images as instructed by the command interpreter 32. More
specifically, the barcode generator 35 generates and outputs a
barcode representing values specified by the command inter-
preter 32.

The logo storage unit 36 1s a part that identifiably stores
predetermined 1image data, such as an 1image of the store logo
printed at the beginning of the receipts, and reads and outputs
image data as mstructed by the command interpreter 32. The
logo storage unit 36 1s rendered using nonvolatile memory
(NVRAM), and the store logo and 1mages for advertisements
and coupons that are also printed on receipts are stored 1n
memory.

The data conversion unit 37 1s a part that generates bitmap
data for the 1mages printed on side A, which 1s one side, and
side B, which 1s the other side, of the paper 48 shown 1n FIG.
2. More specifically, the data conversion unit 37 converts data
for 1mage objects output from the character generator 34,
barcode generator 35, and logo storage unit 36 to data for each
pixel.

Note that the command interpreter 32, A/B data allocator
33 described below, character generator 34, barcode genera-
tor 35, logo storage umt 36, and data conversion unit 37 are
rendered using a CPU, RAM, and ROM, for example, and
various processes are executed as a result of the CPU operat-
ing according to a program stored 1n ROM.

The print butier 39 1s apart that stores bitmap data output
from the data conversion unit 37, and 1s RAM.

The A/B data allocator 33 i1s a part that, after data for one
transaction (one receipt) 1s stored i the print buifer 39,
divides the data into data printed on side A of the paper 48 and
data printed on s1ide B, and specifies whether particular data 1s
printed on side A or side B.

As shown 1n FIG. 2, the printer 3 has printhead A 41 as a
first printhead and printhead B 42 as a second printhead as
parts used for printing respectively on side A and side B. The
paper feed path (conveyance path) of the printer 3 1s shown
schematically 1n FIG. 2(e).

The printheads are line heads with heat elements (resis-
tors), and as shown 1n FIG. 2(e) print on the paper 48 pressed
thereto by the platen roller A 49 and platen roller B 50 while
being conveyed between the printheads and platen rollers.

The paper 48 handling system of the printer 3 includes a
roll paper 47 compartment, the platen roller A 49 and platen
roller B 50 described above, a paper feed motor 46 (FI1G. 1)
that drives the platen roller, a motor control unit 44, an auto-
matic cutter 45 (cutter) for cutting the paper 48, a cutter
control unit 43, and a paper 48 paper exit 32 1n the case 51 of
the printer 3. The platen roller A 49, platen roller B 50, and
paper feed motor 46 render a conveyance unit.

Printhead A 41 (first printhead), printhead B 42 (second

printhead), and the automatic cutter 45 are disposed with
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specific intervals therebetween from the upstream side of the
paper conveyance path to the paper exit 52 at the downstream
end.

The roll paper 47 1s conveyed as the paper 48 between the
printheads and platen rollers that are pressed together by
rotation of the platen rollers to the paper exit 52. While being
conveyed, the roll paper 47 1s printed on by the printheads, cut
by the automatic cutter 45 at a specific position where the
receipt ends, and discharged from the printer 3.

Receipts

A receipt printed by the foregoing printer 1s described next
with reference to FI1G. 3. FIG. 3 shows an example of a receipt
produced by the printer 3. FIG. 3(a) shows one side of the
receipt R printed on the paper 48. This side 1s referred to as
side A 1n this embodiment. As shown 1n the figure, the content
printed on this side includes a stamp and part of the receipt
detail. FIG. 3(b) shows the other side of the receipt R printed
on the paper 48. This side is referred to as side B in this
embodiment. As shown 1n the figure, the content printed on
this side 1s the remaining receipt detail and a barcode.

A printer 3 configured as described above 1s characterized
by the process used to produce receipts, and more particularly
by the method of printing store information, such as a store
logo, that 1s printed at the beginning of the receipt, as
described specifically below. The printed content of a receipt
R printed by this printer 3 1s described first.

As shown in FIG. 3, the stamp 1s store information (10) that
1s printed at the beginning of the receipt R, and 1s information
that 1s common to every receipt R and 1s printed on the same
side as transaction information before the transaction ifor-
mation 1s printed. FIG. 3 shows an example 1n which a store
logo 1s not 1included 1n the store mformation. The command
for printing this stamp 1s located next after the imitialization
command in the commands for printing one transaction (one
receipt) when recerved from the POS terminal 2 shown in
FIG. 1 based on the printing position of the stamp. In other
words, the stamp printing command 1s the first command in
the group of commands specifying the print content. The
image printed as this stamp 1s output from the logo storage
unit 36 and/or character generator 34 described above.

As also shown 1n FIG. 3, the detail 1s the main part of the
receipt R and lists the name and price of the purchased prod-
ucts as well as the transaction total, and the 1mage printed in
this part 1s output primarily from the character generator 34.
The barcode 1ncludes a transaction 1D 1dentiiying the trans-
action, and the 1image printed here 1s output from the barcode
generator 35. This detail and the barcode are the transaction
information I1 of the receipt R, and when recetved from the
POS terminal 2 the detail and barcode commands for printing
this content sequentially follow the stamp command 1n the
group of commands for one transaction.

In this embodiment the detail portion i1s divided and printed
on side A and side B of the receipt R so that the trailing ends
of the information printed on side A and side B are at sub-
stantially the same position when the receipt R 1s cut by the
automatic cutter 45.

Note that while not shown 1n this example advertising or
coupon information may be printed after the barcode on side
B 1s printed. In this case, this information 1s preferably allo-
cated to and printed on side A and side B of the receipt R so
that the ends of the information printed on side A and side B
are at substantially the same position and wasted white space
1s not created on the paper.

An important feature of this printer 3 1s that when printing
a receipt R as described above, the size of the printed stamp
(the height as seen 1n FIG. 3), that 1s, the length of the paper
48 1n the conveyance direction, 1s less than or equal to the
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distance between the automatic cutter 45 and printhead A 41
in the conveyance direction. More specifically, the length of
the stamp and the distance between the automatic cutter 435
and printhead A 41 1s substantially the same, with the length
of the stamp preferably slightly shorter.
Receipt Printing Process

A specific example of a receipt printing process in this
printer 3 1s described next with reference to FIG. 4, FIG. 5,
and FI1G. 6. FIG. 4 1s a tlow chart of a receipt printing process.
FIG. 5 1s a flow chart of a print data conversion process, and
FIG. 6 1s a flow chart of a stamp data conversion process.

Processing a single transaction 1s described below. First, as
shown 1n FIG. 4, the printer 3 waits to receive the foregoing
commands (print data) sent {rom the POS terminal 2 (step S1
returns No). When commands are received and stored in the
receive bulfer 31 (step S1 returns Yes), the command inter-
preter 32 sequentially interprets the commands in the receive

builer 31 (step S2).

Based on the result of command interpretation, the com-
mand interpreter 32 determines 1f the command 1s a printing
command (step S3). A printing command as used here means
a command that controls printing content (store information,
transaction information) on a receipt R. Because an 1nitial-
1zation command 1s usually first in the group of commands for
printing a receipt for one transaction, the first command inter-
preted will be determined to not be a printing command (step
S3 returns No), and the process goes to step S6.

Whether the interpreted command 1s a cut command 1s then
determined 1n step S6. This cut command 1s a command
instructing the automatic cutter 45 to cut the paper 48, and
declares the end of one transaction. More specifically, this
command 1s usually the last command. Therefore, because
the command 1s an initialization command, or 1s a printer 3
status request command asking, for example, 11 there 1s paper
48, and 1s not a cut command (step S6 returns No), the specific
instructions contained 1n the command are executed, and the
process then goes to step S7.

Step S7 determines 11 there are any unprocessed commands
in the recerve buffer 31. Because unprocessed printing com-
mands, for example, have usually been received at this time
(step S7 returns No), the process returns to step S2 and the
next command 1s interpreted.

Returning to step S3, when the mitialization command or
status request command has been processed, a printing com-
mand for the stamp described above 1s usually interpreted, 1s
identified as a printing command (step S3 returns Yes), and
the print data conversion process 1s executed (step S5).

This print data conversion process 1s described with refer-
ence to FIG. 5. As shown 1n FIG. 5, the command 1nterpreter
32 first determines in the print data conversion process
whether the mterpreted printing command relates to the
stamp, relates to the detail, or relates to the barcode (steps
S51, S53, 555). If the interpreted printing command relates to
the stamp (step S51 returns Yes), the command interpreter 32
delays executing the command (step S52). That command
execution 1s pending 1s also stored. Because the conversion
process 1s not applied to the stamp data 1n this process, bitmap
data for the stamp 1s not stored in the print buffer 39 at this
time.

I1 the command relates to the detail (step S33 returns Yes),
the font data output from the character generator 34 because
the detail 1s usually text 1s converted to bitmap data by the data
conversion unit 37, and the resulting bitmap data is stored 1n
the print buifer 39 (step S54).

If the command relates to the barcode (step S55 returns
Yes), the barcode data output by the barcode generator 35 1s
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converted to bitmap data by the data conversion unit 37, and
the resulting bitmap data 1s stored 1n the print buifer 39 (step
S56).

When the process of step S5 1n FIG. 4 1s performed and
processing the printing commands ends, the cut command at
the end of the transaction 1s interpreted by the command
interpreter 32 (step S3 returns No, and step S6 returns Yes),
and the process goes to step S8.

In step S8 the bitmap data expressing the transaction infor-
mation sequentially written to the print builer 39 1s divided
into data printed on side A of the paper 48 and data printed on
side B. As shown 1n FIG. 2, the bitmap data representing the
transaction information for one transaction 1s divided so that
the length of the transaction information printed on side B 1s
longer than the length of the transaction information printed
on side A by an amount substantially equal to the distance
between printhead A 41 and printhead B 42. By thus dividing
the bitmap data, the trailing ends of the information printed on
side A and side B will be at substantially the same position
after the receipt R 1s cut by the automatic cutter 45, and
wasted white space will not be formed on the paper.

More specifically, the start address and end address 1den-
tifying where the data printed on side A 1s stored in the RAM
constituting the print buffer 39, and the start address and end
address 1dentitying where the data printed on side B 1s stored,
are temporarily stored in a register not shown, and the bitmap
data 1s thus separated. As described below, data 1s then trans-
terred from the print butier 39 to the printheads (41, 42) by
referencing the addresses temporarily stored in the register
not shown.

The stamp data conversion process 1s then executed 1n step
S9. The stamp data conversion process 1s described with
reference to FI1G. 6. FIG. 6 1s a flow chart of this process. In
the stamp data conversion process, the command interpreter
32 checks if there 1s a pending stamp data printing command
(step S91). If a command 1s not pending (step S91 returns
No), this process ends.

If a command 1s pending (step S91 returns Yes), the com-
mand interpreter 32 commands a stamp conversion process,
the data conversion unit 37 converts the data output from the
logo storage unit 36, for example, to bitmap data, and the
resulting bitmap data is stored 1n the print buffer 39 (step
S92). Bitmap data for the detail and barcode data already
allocated to the opposite sides of the paper 1s normally stored
in the print buffer 39 at this time, and the stamp data 1s stored
thereatter. More specifically, the start address and end address
identifying where the stamp data 1s stored in RAM used as the
print buffer 39 are also temporarily stored 1n the register.

Referring again to FIG. 4, because the cut command
declaring the end of one transaction has already been recerved
and interpreted, the printer 3 starts the printing process, and
the bitmap data for printing on side A and the bitmap data for
printing on side B stored in the print buffer 39 are sequentially
read and sent to the respective printheads (41, 42).

When the printing process starts, the paper feed motor 46 1s
driven and starts conveying the paper 48, and printing by the
printheads (41, 42) on both sides starts at the same time. On
side A, bitmap data 1s sent from the print buifer 39 to the
printhead A 41 sequentially from the start address identifying,

where the data to be printed on side A 1s stored, and part of the
detail 1s printed by printhead A 41. On side B, bitmap data 1s
sent from the print buifer 39 to the printhead B 42 sequentially
trom the start address 1dentitying where the data to be printed
on side B 1s stored, and the remaining part of the detail and the
tollowing barcode are printed by printhead B 42. Receipt
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8

printing ends when all data for printing on side A and side B
has been sent from the print bufier 39 to the printheads (41,
42) (step S10).

Printing the receipt for the current transaction (receipt) 1s
fimished by the printing process to this point. The stamp
portion of this transaction was not printed, but the stamp for
this receipt was already printed at the downstream end of the
paper 48 1n the previous printing process in the printing
method of the printer 3 according to this embodiment of the
invention.

Without stopping paper 48 conveyance, the printer 3
executes a printing process based on the bitmap data for the
stamp stored 1n the print butier 39 following the barcode by
the operation in step S92 described above (step S11). The
stamp 1s printed on side A of the paper by the printhead A 41,
but this stamp 1s printed for the next transaction and the
printed stamp 1s located at the leading end part of the next
receipt. More specifically, bitmap data 1s sent sequentially
from the start address to the end address of the stamp data 1n
the print bufler 39 to the printhead A 41, and printing a stamp
with the printhead A 41 then ends.

When printing the stamp ends, printing by the printheads
(41, 42) ends, the paper 48 1s conveyed until the automatic
cutter 435 1s positioned between the printed barcode and the
printed stamp, the paper feed motor 46 then stops, and paper
48 conveyance stops.

The paper 48 1s then cut by the automatic cutter 45 (step
S12), the receipt printed for the current transaction 1s dis-
charged from the paper exit 52, and the receipt printing pro-
cess ends. The stamp printed in the previous process and part
ol the detail printed in the current process are printed sequen-
tially on side A ofthe 1ssued receipt, and the remaiming part of
the detail printed in the current process and the barcode are
sequentially on side B, resulting in a receipt such as shown 1n
FIG. 3.

The relative positions of the paper 48 1n the foregoing
printing process are described next with reference to FIG. 2.
InFI1G. 2, (¢) and (d) show the position of the paper 48 and the
condition of each side (side A and side B) when the printing
process starts (step S10 1n FIG. 4). In FIG. 2 the store logo 10
shown with a solid line 1s the stamp that was already printed
in the previous printing process. Transaction information A
I1, transaction information B I1, and store logo 13 shown with
dotted lines show the printing position of the information that
has not been printed and will be printed 1n the current printing
process. Note that the transaction information I1 includes the
detail and barcode as described above, and store logo 13 15 a
stamp.

When printing starts the paper 48 moves in the direction of
the arrow 1n the figure, and printing by printhead B 42 and
printhecad A 41 starts simultaneously. Printing starts from
position P1 in the figure on side B, and printing starts from
position P2 in the figure on side A. Conveyance of the paper
48 and printing then proceed, and printing the transaction
information I1 ends when position P3 on the paper 48 reaches
the position of printhead A 41.

As described above, the printing process then continues on
side A, store logo I3 1s printed, and the paper 48 1s conveyed
to the cutting position. FIGS. 2(a) and (») show the position of
the paper 48 and the state of each side (side B and side A) at
this time. Note that transaction information A I1, transaction
information B 11, and store logo 13 have already been printed
and are therefore shown with solid lines.

Because the length of the store logo 13 in the paper con-
veyance direction 1s substantially equal to and slightly shorter
than the distance 1n the paper conveyance direction between
the automatic cutter 45 and printhead A 41, paper conveyance
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stops immediately after printing store logo 13 ends, and the
paper 48 stops as shown 1n (a) and (b).

As described above, because the length of the store logo 13
1s less than the distance between the automatic cutter 45 and
printhead A 41, when printing the store logo I3 ends, the
printed store logo 13 will not be exposed downstream 1n the
conveyance direction from the automatic cutter 45. Because
cutting should occur between the transaction information 11
and the store logo I3 for the nextreceipt, limiting the length of
the store logo I3 means there 1s no need to convey the paper 48
1N reverse.

If the length of the store logo 13 1s significantly shorter than
this separation distance between the automatic cutter 45 and
printhead A 41, noticeable white space will occur between the
store logo 10 and the transaction information I1, adversely
alfecting efficient use of paper and receipt appearance.

After stopping paper feed, the paper 1s cut at position P4 1n
the figure, that 1s, between the end of transaction information
I1 and the beginning of the store logo 13, and the portion
labelled R 1n the figure will be 1ssued as a receipt for the
current transaction. The resulting receipt uses the store logo
10 printed 1n the last printing process, and the store logo 13
printed 1n the current process 1s used for the next receipt.

A receipt R with a good appearance and little white space
on the side (side A) where transaction imformation I1 1is
printed can thus be printed without conveying the paper 48 in
reverse.

As described above, when producing a receipt with part of
the transaction information (transaction information A)
printed on one side and the remaining part of the transaction
information (transaction information B) printed on the other
side, a printer 3 according to this embodiment of the invention
prints part of the transaction information using the printhead
located on the upstream side 1n the conveyance direction of
the paper. The length of the store information such as a store
logo that 1s printed before transaction information is a length
that fits 1n the distance between the automatic cutter and the
printhead, data for the store information 1s stored before
printing at a position resulting 1n the store information being,
printed after the transaction information, and after printing,
the transaction information and the following store informa-
tion, the paper 1s cut at a position between the printed trans-
action information and the store information, producing a
receipt.

The printed store information therefore remains between
the automatic cutter and the printhead, and by starting print-
ing therefrom when the next receipt 1s printed, a receipt hav-
ing store mformation desirably printed at the beginning can
be produced. As a result, paper wasted by white space can be
reduced without conveying the paper 1n reverse. In addition,
because the paper 1s not conveyed 1n reverse, the printer 1s
mechanically simple and time for reversing the paper 1s not
needed.

In addition, by limiting the length of the store information
to slightly less than the distance between the automatic cutter
and the printhead, receipts with a good appearance can be
produced.

Note that this embodiment of the invention uses a thermal
printer as the printer 3, but the printer 3 could be an 1nkjet
printer with a line head. Receipts can also be printed as
described above when printing with an ikjet printhead, but
time for the 1k to dry after printing must be considered when
using an inkjet printer. However, by using the receipt printing,
method of the invention, suificient time for the 1k to dry can
be assured even when printing a store logo or other content
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with a high print density as the store information because the
store information 1s printed when printing the previous
receipt.

The POS terminal 2 and printer 3 are separated in the
foregoing embodiment, but the invention can obviously also
be applied when these are combined 1n a single unait.

The mvention being thus described, 1t will be obvious that
it may be varied in many ways. Such variations are not to be
regarded as a departure from the spirit and scope of the
invention, and all such modifications as would be obvious to
one skilled 1n the art are intended to be included within the
scope of the following claims.

What 1s claimed 1s:

1. A double-sided receipt printer configured to print trans-
action mformation and store information on paper, compris-
ng:

a conveyance unit configured to convey the paper to a

conveyance direction;

a first printhead configured to print on a first side of the
paper;,

a second printhead configured to print on a second side of
the paper printed by the first printhead;

a cutter configured to cut the paper printed by the first
printhead and the second printhead,;

a paper exit for the paper;

a storage unit configured to store the store information, a
length of which 1n the conveyance direction 1s less than
or equal to a distance between the cutter and the first
printhead; and

a controller configured to control printing the store infor-
mation and a first part of the transaction information
followed by the store information on the first side of the
paper by the first printhead and printing a second part of
the transaction information by the second printhead.

2. The double-sided receipt printer described 1n claim 1,

turther comprising:

a data allocation unit configured to divide the transaction
information to the first part and the second part.

3. The double-sided receipt printer described 1n claim 2,

wherein

a length of the second part 1s greater than a length of the first
part.

4. The double-sided receipt printer described 1n claim 3,

Wherein

a difference of the length of the first. part and the length of
the second part 1s equal to a distance between the first
printhead and the second printhead.

5. A POS system including a POS terminal and a double-

sided receipt printer comprising:

the POS terminal configured to send transaction informa-
tion; and

the double-side receipt printer including:

a conveyance unit configured. to convey paper to a con-
veyance direction;

a first printhead configured to print on a first side of the
paper;,

a second printhead configured to print on a second side
ol the paper printed by the first printhead;

a cutter configured to cut the paper printed by the first
printhead and the second printhead,;

paper exit for the paper;

a storage unit configured to store the store information,
a length of which in the conveyance direction 1s less
than or equal to a distance between the cutter and the
first printhead; and

a controller configured to control printing the store
information and a first part of the transaction infor-
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mation followed by the store information on the first
side of the paper by the first printhead and printing a
second part of the transaction information by the sec-
ond printhead.

6. The POS system described in claim 5, further compris- 5

ng:

The double-sided receipt printer includes a data allocation
umt configured to divide the transaction information to
the first part and the second part.

7. The POS system described 1n claim 6, wherein 10

a length o the second part 1s greater than a length of the first
part.

8. The POS system described 1n claim 7, wherein

a difference of the length of the first part and the length of
the second part 1s equal to a distance between the first 15
printhead and the second printhead.
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